The aim of this pilot study was to explore the effects of an early and customized CBT intervention, mainly delivered via internet, for adolescents with coexisting recurrent pain and emotional distress (low mood, worry, and/or distress). The intervention was based on a transdiagnostic approach, to concurrently target pain and emotional distress. A single case experimental design (SCED) was employed with six participants, 17-21 years old, who were recruited via school health care professionals at the student health care team at an upper secondary school in a small town in Sweden. The intervention consisted of 5-9 modules of CBT, delivered via internet in combination with personal contacts and face to face sessions. The content and length of the program was customized depending on needs. The effects of the program were evaluated based on self-report inventories, which the participants filled out before and after the intervention and at a six month follow-up. They did also fill out a diary where they rated symptoms on a daily basis. The results were promising, at least when considering changes during the intervention as well as pre-and posttest ratings. However, the results were more modest when calculating the reliable change index (RCI), and most of the treatment effects were not sustained at the follow-up assessment, which raises questions about the durability of the effects. Taken together, this study indicates that this type of program is promising as an early intervention for adolescents with pain and concurrent emotional distress, although the outcomes need to be explored further, especially in terms of long-term effects.
Introduction
Recurrent pain is a common complaint in youth, affecting up to 50% of Swedish adolescents (Fichtel and Larsson, 2002) , and among half of these suffer from functional impairments such as poor sleep (Haraldstad et al., 2011) and school absence (Korterink et al., 2015) . Headache, abdominal pain, and muscle pain are frequently reported, and about 40% of pain sufferers convey several pain locations (Larsson and Sund, 2007) . Adolescents with frequent pains report higher levels of disability as well as anxiety and depressive symptoms (Fichtel and Larsson, 2002; Hoftun et al., 2012) . They are also at risk of developing future emotional and behavioral problems, such as reduced leisure time activities and somatic complaints other than pain (Larsson and Sund, 2007) . Suffering from frequent pain in adolescence is thus closely linked to emotional distress such as anxiety and depressive symptoms both concurrently and in the future, and it is important to address coexisting pain and emotional problems early on.
Cognitive behavioral therapy (CBT) for adolescents with chronic pain has shown significant effects in reducing pain intensity and improving function (for reviews, see Fisher et al., 2014; Eccleston et al., 2013; Palermo et al., 2010) . Although internet-based CBT (I-CBT) for pain mainly has been tested out on adults, there is also evidence that it may be beneficial for adolescents with recurrent pain (e.g., Palermo et al., 2009 Palermo et al., , 2016 Trautmann and Kröner-Herwig, 2010; Hicks et al., 2006 ; for a review, see Bender et al., 2011) . I-CBT may particularly fit this age group, considering that adolescents are often used to modern technology, and the treatment is easily accessible. I-CBT may be extra effective if applied early on, for preventing future disability. Early interventions have the advantage of targeting problems before they get too severe, and have shown to be effective for reducing anxiety and depressive symptoms in youth (see e.g. Mrazek and Haggerty, 1994; Mychailyszyn et al., 2012) . To our knowledge, I-CBT has not been used as an early intervention for adolescents with coexisting pain and emotional distress.
One explanation of the high levels of comorbidity between pain and emotional distress is that they share essential maintaining processes (Linton, 2013) . Based on the transdiagnostic perspective, treatments should target shared processes to achieve improvements in co-morbid problems such as pain and depressive symptoms. One core transdiagnostic process is avoidance; both overt, such as avoidance of social and physical activities, and covert, such as avoidance of negative thoughts and feelings (Barlow et al., 2010) . To our knowledge, only Internet Interventions 4 (2016) 
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Internet Interventions j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / i n v e n t one earlier study, which was a case report of two adolescents, has used a transdiagnostic approach to target pain and concurrent anxiety and depression in this age group (Allen et al., 2012 ). In the current study, we developed an intervention where the main content focused on transdiagnostic processes such as avoidance, to simultaneously target coexisting pain and emotional distress. Additional modules targeting specific problem areas were added to optimize the treatment and promote engagement. Similar approaches have been applied to younger children and adolescents, with encouraging results, both individually (e.g. Warner et al., 2011) , and in group format (Logan and Simons, 2010) . However, an entirely new aspect in our study was to deliver a transdiagnostic intervention via internet, a delivery mode which particularly may fit this specific age group. Promoting engagement is extra important in adolescents, since there is a heightened risk for drop-outs (de Haan et al., 2013) . Customizing the treatment content to fit the needs of the individual is one way of promoting engagement. In comparison to other internet-based interventions for pain in this age group, the customization of content and length of the intervention is a new feature in our study. Keeping personal contact through e-mails, phone calls or sms is another way of engaging youth. In the current project, we developed a unique intervention which was specifically adapted to suit adolescents, based on modern technology in combination with personal contacts. The main content focused on transdiagnostic processes, and additional components targeting specific problem areas were added depending on needs of the adolescent. As the participants partly had different emotional symptoms (e.g. with or without anxiety, depressive symptoms), the program was customized based on their problem description. The purpose of this pilot study was to explore the effects of an early and customized schoolbased CBT intervention, mainly delivered via internet, for adolescents with coexisting recurrent pain and emotional distress.
Method

Design
A single case experimental design (SCED) was employed with six participants. SCED is recommended when new treatments are developed and evaluated (Kazdin, 2014) . SCED provides an intensive study of the individual, which includes systematic observation, manipulation of variables, repeated measurement before and during the intervention, and mainly visual data analysis. One advantage with SCED is that it gives detailed information about how the intervention works for each participant.
As shown in Fig. 1 , the participants started to fill out daily reports before the intervention started (i.e. baseline) and continued throughout the intervention. The intervention was initiated at different time points for each participant. In this study the participants were randomized into two different baselines: 11 and 14 days. Validated self-report questionnaires were completed weekly during the intervention as well as at pretest, posttest and at a six months follow-up. The study was approved by the Regional Ethical Review Board in Uppsala (Dnr 2013/516).
Recruitment
The participants were recruited via school health care professionals (two social workers and two nurses) at the student health care team at an upper secondary school in a small town in Sweden. The inclusion criteria were (1) adolescents enrolled in upper secondary school at a national program, (2) recurrent problems with pain (musculoskeletal pain, stomach pain or headache) in combination with self-reported problems with low mood, worry and/or distress, and (3) willingness to participate in the study. The exclusion criteria were (1) severe medical conditions (based on assessments by nurse or physician), (2) severe psychiatric conditions, e.g. eating disorder, psychosis (based on screening interview with psychologist), that required psychiatric care. Seven adolescents fulfilled the inclusion criteria and were included in the study. One of the participants dropped out during the treatment. Fig. 2 presents the recruitment process and reasons for exclusion and drop-out.
Participants
Six adolescents, 17-21 years old, participated in the study and completed the intervention. Table 1 presents an overview of the participants. None of the participants were on medication or had an ongoing contact with specialized health care services.
Procedure
The school health care personnel informed potential participants about the study and provided written information about the project at ordinary health care controls or when the adolescents applied for help at the school health care center. Adolescents who were interested in participating were invited to a screening interview with a psychologist. At the interview, the adolescents were informed about the purpose of the study, the content of the intervention and the assessments, and inclusion-and exclusion criteria were verbally assessed. Informed written consents were obtained. Electronic access to the web-platform was ensured with an electronic password that was sent to the participants' personal mobile phone. Five psychologists from the research team conducted the intervention. Participants were randomly assigned to therapists. The intervention as well as the pretest and posttest were administered through a web platform. Daily ratings and weekly questionnaires were coded and sent out to the participants via ordinary mail, and were returned on a weekly basis in pre-paid envelopes. The participants received a voucher à 10 Euro for each weekly assessment they returned. After completing the intervention, an independent person interviewed the participants individually following a semi structured protocol in order to evaluate the overall impression of the intervention.
Intervention
The intervention consisted of 5-9 modules of CBT, delivered via internet in combination with personal contacts and two obligatory face to face sessions: one at the beginning (Module 1) and one at the end (Module 9). The content of the program was customized depending on the needs of the adolescent, and included five obligatory modules (Module 1-4 and Module 9) and four optional modules (Module 5-8).
The optional modules were recommended to participants based on daily ratings of symptoms after the initial four obligatory modules. If the adolescent scored above 5 on one or more of the symptoms, the modules targeting these symptoms were recommended. The order of the optional modules was decided in discussions with the adolescent. Table 2 presents a summary of the content of the program. The participants had contact with the psychologist via the platform 1-3 times per week. The adolescents were free to contact the psychologists via sms or e-mail if they had difficulties in completing the tasks or if they had questions about the material. Phone calls and additional face to face sessions were set up if the adolescents were in need of extra help to complete the material. Furthermore, face to face sessions could be added because of the following reasons:
-Need of exposure in vivo related to any of the areas that were covered in the program -Need of extra tasks in any of the areas that were covered in the program.
Adolescents were asked to log on to the web-platform at least once a week during the program, and to complete homework assignments within a week. The psychologists sent out reminders via sms or e-mail if the participants had not completed a module within a week. The psychologists responded to each assignment with written feedback via the platform to evaluate progress, solve potential problems and provide positive reinforcement to the adolescent. The participants completed the program in 4-13 weeks. Table 1 contains information about how many modules each of the participants completed, as well as extra face to face sessions, in addition to the obligatory two face to face sessions (module #1 and module #9).
Measures
The participants were evaluated using self-report inventories (1) on a daily basis, (2) at pretest and posttest and (3) at a six month followup.
Daily ratings
The participants were asked to think about their present day when filling out the daily ratings, which consisted of five questions as displayed in Table 3 . Four of the questions were taken from World Health Organization inventory (WHO, World Health Organization, 2001 ) in order to assess levels of pain, perceived stress, depressive symptoms and sleep difficulties. The fifth question was a selfconstructed item about the level of worry and/or rumination. Answers were given on eleven-point numerical scales with 0 and 10 as endpoints (labels depending on question).
Pre, post and follow-up
The following measures were used for assessments at pretest, posttest, and follow-up. Swedish versions of all scales were used.
2.6.2.1. Pain Catastrophizing Scale-Children (PCS-C). The Pain Catastrophizing Scale-Children (PCS-C) was used to assess painrelated catastrophizing (Crombez et al., 2003) . The PCS-C describes 13 thoughts and feelings that children and adolescents may have when experiencing pain, and is divided into three subscales: magnification (e.g. "I keep thinking of other painful events"), rumination (e.g. "I can't seem to keep it out of my mind"), and helplessness (e.g." I feel I can't go on"). Respondents are asked to what extent they experience each thought and feeling on a five-point scale (0 = not at all; 4 = all the time). The PCS-C has shown satisfactory psychometric properties (Crombez et al., 2003) .
Functional Disability Inventory (FDI).
The Functional Disability Inventory (FDI) was used to assess level of impairment in physical and psychosocial functioning (Walker and Greene, 1991) . The scale is developed for children and adolescents with chronic pain and consists of 15 items with no subscales. The respondents are asked about their difficulty to do different activities (e.g. "Being at school the whole day";" Doing something with a friend"). Answers are given on a fivepoint scale (0 = no problem and 4 = impossible). The psychometric properties of the FDI has shown to be good (Claar and Walker, 2006) . The Swedish version of the FDI has been used in earlier research (e.g., Wicksell et al., 2009 ).
2.6.2.3. Hospital Anxiety and Depression Scale (HADS). The Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983) was used to assess depressive symptoms and anxiety. The HADS is divided into two subscales with seven items each, aiming at capture common symptoms of depression (e.g. "I have lost interest in my appearance") and anxiety (e.g. "I feel tense and wound up").
Responders rate to what extent they agree with each statement on a four-point scale (0 = not at all; 3 = very much indeed). The HADS has shown satisfactory psychometric properties (Bjelland et al., 2002; Herrmann, 1997) , including the Swedish version (Lisspers et al., 1997 ).
2.6.2.4. Insomnia Severity Index (ISI). The Insomnia Severity Index (ISI) (Yang et al., 2009 ) was used to assess sleep difficulties. The scale consists of seven items to assess perceived symptoms and consequences of insomnia (e.g. "How satisfied/dissatisfied are you with your current sleep pattern?") as well as the degree of distress associated with sleeping difficulties (e.g. "How worried/distressed are you about your current sleep problem?"). Respondents answer each item on a fivepoint scale, labels depending on question. The scale has shown adequate psychometric properties (Bastien et al., 2001 ). The Swedish version of the ISI has repeatedly been used in earlier research (e.g., JanssonFröjmark, 2014).
2.6.2.5. Perseverative Thinking Questionnaire (PTQ). The Perseverative Thinking Questionnaire (PTQ) (Ehring et al., 2011 ) was used to assess repetitive negative thinking such as worry and rumination. The PTQ consists of 15 statements (e.g. "Thoughts intrude into my mind"; "I can't stop dwelling on them"). The respondents answer to what degree each statement is true for them on a five-point scale (0 = never true; 4 = almost always). The PTQ has shown good psychometric properties (Ehring et al., 2011) .
Analysis
The daily ratings are presented in graphs to enable visual inspection. To facilitate evaluation, the daily ratings of each symptom were summarized on a weekly basis, and the mean score for each week is presented in the graphs. This method is referred to as "blocking data", and may be used for facilitating evaluation of data with large fluctuation (Kazdin, 2011) . The effects are evaluated mainly by inspecting changes between phases: baseline vs. intervention. Descriptive data is presented for pretest, posttest and follow-up. To facilitate evaluation of changes from pretest to posttest, Reliable Change Index (RCI) was calculated on all measured included in the pre and post assessments, as an indicator of clinical significant change. The RCI equals the difference between a participant's pretest and posttest scores, divided by the standard error of the difference (Jacobson and Truax, 1991) . Fig. 3 presents daily ratings for the participants throughout the study. In each graph, the area to the left represents scorings during baseline, and the area to the right displays scorings during the intervention. The horizontal line at the bottom of the graph illustrates for how many weeks the intervention lasted for each participant. As can be seen, participant 1 improved in mood and perceived stress during the intervention, whereas the other variables remained constant. Participant 2 improved notably in pain, worry and perceived stress. However, it should be noted that the improvements begun already during baseline. Sleep and mood remained stable for this participant. Participant 3 improved on all variables, although all improvements except for sleep begun already during baseline. Participant 4 has fairly mixed scorings. There was a large improvement in mood, and moderate improvements in worry, perceived stress and sleep, although ratings of sleep varied a lot throughout the intervention. Ratings of pain also varied with no clear trend. Participants 5 basically did not change at all throughout the intervention. Participant 6 improved on sleep and perceived stress, whereas the other variables remained stable. Table 4 presents scorings on pretest, posttest and follow-up for all participants. As can be seen, participant 1 improved on measures of anxiety and sleep from pretest to posttest, and improved somewhat on measures of pain catastrophizing, depressive symptoms and repetitive negative thinking, whereas disability remained stable. However, at follow-up, anxiety and depressive symptoms were worse than at baseline, whereas the improvements on sleep, catastrophizing and repetitive negative thinking remained. Participant 2 improved on measures of disability from pretest to posttest, and remained fairly stable on the other measures. The improvements remained stable to follow-up. Participant 3 improved on measures of anxiety and depressive symptoms from pretest to posttest, whereas the other measures remained fairly stable on constantly low levels. The improvements did not remain to follow-up. Participant 4 improved on measures of disability from pretest to posttest whereas the other variables remained fairly stable. At follow-up, disability had decreased, but not to the baseline levels. Participant 5 improved on measures of disability and depressive symptoms from pretest to posttest, and remained fairly stable on the other measures. Participant 6 improved clearly on all measures from pretest to posttest. However, when calculating the reliable change index (RCI), the results were more modest. Only two of the participants had reliable improvements, namely participant 6 who improved on four out of six measures, and participant 1, who improved on the measure of sleep.
Results
Daily ratings
Pre, post and follow-up
Summary of the results
According to the daily ratings, all participants improved during the intervention, except for participant 6. However, two of the participants (# 2 and 3) improved somewhat already during baseline. The most consistent improvements were on the measure of perceived stress, where improvements were seen in all participants. Furthermore, half of the participants improved on the measures of mood, and half of the participants improved on the measure of worry. Altogether, this indicates that the intervention may be promising for tackling problems with perceived stress and mild mood disturbances. On the pre and post assessments, the most consistent improvements were on the measure of disability, where four of the participants improved (# 2, 4, 5 and 6). On the other measures, findings were mixed with improvements on some measures, and there were no clear deteriorations. One of the participants (# 6) clearly improved on all the measures. However, few of the changes were of a reliable size; only participant 6 had reliable improvements on the majority of measures. Unfortunately, follow-up data is missing for this participant. The results do not indicate any negative effects of the intervention.
Discussion
The aim of this pilot study was to explore the effects of an early and customized CBT intervention, mainly delivered via internet, for adolescents with coexisting recurrent pain and emotional distress. To our knowledge, this is the first study exploring the effects of an early customized I-CBT intervention for adolescents with pain and concurrent emotional distress. Taken together, the results were promising, at least when considering changes during the intervention as well as pre-and posttest ratings. All participants except for one (# 5) improved on daily ratings of symptoms, and the most consistent improvements were on measures of perceived stress, where all participants improved somewhat. Based on raw scores on pre and post assessments, all participants improved on some of the measures, and one of the participants improved on all measures (# 6). The most consistent improvements were on measures of disability, where four out of six participants improved. However, most improvements were not statistically reliable according to the reliable change index (RCI), and most of them did not remain to the follow-up assessment. The RCI was added as an indicator of improvements that were beyond changes that could be due to measurement errors. It appears as most of the changes in raw scores may in fact be due to measurement errors as opposed to real improvements. The drawback is that the RCI relies on quite stringent criteria, and in our study some fairly large improvements in terms of absolute scores failed to reach the level of significance according to the RCI.
Taken together, the effect of the intervention was quite modest, and one explanation for this may be high pre-treatment symptom severity. Even though pain is strikingly common in this age group, recent data on about 3000 Swedish adolescents suggests that it is only a few percentage who suffer from frequent and intense pain at multiple sites, and these report significantly higher levels of emotional difficulties than peers (Boersma and Flink, 2015) . The symptom severity in our sample was comparable to those of chronic samples (Fisher et al., 2014) . Aiming at being an early intervention, this means that our sample had comparable high levels of symptom severity. This was also reflected in that the participants required quite a lot of extra support, mainly reminders via sms, and yet the intervention had little effect on outcome. Nevertheless, the participants did not actively seek help at primary care or at a pain clinic because of their pain problem, and therefore our intervention may still be framed as an indicated preventive intervention (Mrazek and Haggerty, 1994) , one subcategory of early interventions.
There are several new aspects in this intervention which are worth mentioning. First, the content and length of the program was based on needs of the adolescent. This resulted in large differences between individuals; the program lasted from 4 to 13 weeks, and three of the participants received an extra face to face session whereas the others did not. Although the program had various variations and it might be difficult to say what the intervention really entailed, this flexibility might also be a strength, as the program was individually tailored based on expressed needs. Secondly, our intervention aimed at concurrently treating pain and emotional distress, and to our knowledge there is only one published study, a case report with two adolescents, using a similar approach in this age group (Allen et al., 2012) . It is common that adolescents with pain suffer from concurrent anxiety and/or depressive symptoms. One part of the high comorbidity may be due to somatic symptoms related to psychiatric conditions (e.g. generalized anxiety disorder). In the pain literature, it has been put forward that pain and emotional symptoms are closely related and intertwined; it is often difficult to tease out what is what (Linton, 2013) . Based on contemporary theories around pain and co-existing emotional distress, one explanation of the high levels of comorbidity is that these problems share essential maintaining transdiagnostic processes (Linton, 2013) . This was the theoretical basis for our intervention. The obligatory parts of the intervention consisted of components targeting transdiagnostic processes such as avoidance, for instance by using behavioral activation. This is a technique which has shown to be effective, both for patients with pain (e.g., Hlobil et al., 2007) , and for those suffering from emotional distress (e.g., Dimidjian et al., 2006) . The results from this pilot study preliminary supports the idea of targeting transdiagnostic processes in adolescents suffering from pain and comorbid emotional distress, although larger studies are warranted to further explore the effects.
Another new feature in our intervention is that it was run in cooperation with the school-health care personnel. It turned out that the recruitment procedure worked well; the school health personnel quite easily recruited a group of participants, and the personnel reported that they perceived the recruitment as proceeding smoothly. Only one of the participants dropped out during the program, and this was due to external factors (family situation and medical treatment), and not to the program itself. Altogether, this indicates that the setup worked, and that the school health care might serve as a base for this type of programs.
Poor adherence is a well-known problem in treatment studies for youth (de Haan et al., 2013) .Our strategy for tackling this was to provide as much personal support as the adolescents needed and asked for. Indeed, this strategy worked for preventing drop-outs, as only one adolescent dropped out. However, it implies difficulties of determining how time-consuming the program is for personnel, as well as estimating cost-effectiveness. Unfortunately, we did not collect data of how many reminders etc. the adolescents got during the intervention. Future studies should preferably monitor more carefully how much time is dedicated to each adolescent, in order to evaluate cost-effectiveness.
One potential drawback is that there might have been a bias in recruitment of participants. The instructions for the school health personal were to consecutively invite adolescents who fulfilled the inclusion criteria, when the adolescents either applied on their own to the school health care center, or to ask them at the ordinary health care controls. The personnel only kept track of how many adolescents they asked, not of the ones that were left out, which raises questions about a potential selection bias, which may have influenced our results. With this in mind it is even more important to underscore that this was a pilot study, the results should be regarded as preliminary, and we do not know whether it is possible to generalize them to other settings.
Another obvious shortcoming is that the results are fairly modest. Regarding the daily ratings it is difficult to draw conclusions, as several of the baselines were not stable when the intervention was initiated. However, we did not consider it feasible with longer baseline periods in this age group. Furthermore, to guarantee quality of the data of daily ratings, the participants would preferably have filled them out electronically, but of technical reasons this did not work. Taken together, although promising, it is still questionable whether it really is an effective intervention for this group, not at least in terms of long-lasting effects. This implies a need for further developing methods to enhance durability, for instance by following adolescents with these problems for a longer period of time, and provide booster sessions. Problems with pain and emotional distress tend to be cyclic (Mense et al., 2001) , and it may be important to provide support when a new episode of either pain or emotional distress appear. Future programs would preferably include boosters after a few weeks, to explore whether this may enhance improvements that last over time.
Conclusions
The results from pilot study preliminary endorse further development of an early and customized school-based transdiagnostic CBT intervention, mainly delivered via internet, for adolescents with coexisting recurrent pain and emotional distress. However, the results were modest, which underscores the need for more studies to further explore the effects of the intervention.
